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Face  Detection  and  Pose  Classification 


Misclassified  faces  with  angle  between  estimated  pose  and  ground  truth  value  higher  than  45  degrees  are  considered  as  very  wrong  classification. 
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3-D  configuration  of  key  landmarks  used 
for  facial  deformation 


Automatic  Focal  Length  Estimation 


ji 

>*§ 
c  § 

<u  s 


00  S’ 


a!  fc 


o 

C\! 


c 

o 

0 

E 

o 

<4— 

c 


CD 

c 

CD 


CD 

c 

’(/) 

> 

JD 


CD 

C 

© 

76 

o 

o 

*4— 

CD 


03 

O 

O 


O 

_a5 

CD 


(/) 

03 

£ 

03 

<4— 

o 

(/) 

E 

_cd 

_Q 
2  CD 

o-.g 

CD0 

.2  X 

CD  CD 

C  i_ 

_0  O 
o3  a) 

oS 
4-  JS 

CO 

o  5 

^  © 


03 

03 

"O 

H 

< 

CD 


CD 

0 

E 

’4—* 

CO 

CD 

>> 

76 

.2  e 

03  -£= 

E  •= 
o  o 
■5  _0) 

03  a 

2  C 

T3  ® 

o 


"O 

03 


_C0 

CD 

"O 

O 

E 

Q 

CO 


Q_ 

0 

■a 


0  o 
3  •— 


co 


03 

©  2 

0 

L. 

O 

E 

_c 

0 

4— » 

3 
0 
0 
DC 


(S|9X|d)  J0JJ3  U0!l09f0jd-9y  UB9y\| 


2000  3000  4000  5000  6000  7000  8000  9000  10000 

Focal  Length  (Pixels) 


5  Image  Enrollment  Result 


Objective  # 1  -  Met  Successfully 


Flow  Chart  for  Probe  System 

I  Digital  I 


Original  3D  Interpolation 


3D  Warp  Issues  -  Image  0  Degrees 


Lfi 

eg 


E 

v 


§ 

TZ 


>s5 

>•§ 

c  § 

<u  s 
bos? 
o  i 

aZ  S 


■Q 

C 

CO 


0  o 

=5  > 


o 


CO 


0 

CO 

0 


0 

0)0 
13  3 

£1! 


CD 
C 

'fr« 

CO  0 

£  c 

0  c 
JO  Cl) 
0 
0  C/3 

-I— » 

o  o 


0 


C  CO 
0  0 


0 

>%  0 

o.i  _ 

_  O 
0  0s” 

15  c"° 

■o  §  0 

.0^=  3  CD 
0  0  CD‘§ 

jz  cdc  br 

I-  .g  0  g 

.  0-Q  ^ 


O 

C 

0 


o 

CO  0 

M—  ^ 

VZ3  -C- 

CO  C 

■Sc 


_0 

0 

■a 

o 

E 

■i —> 

c 

0 

cr 

0 

0 


0  -Q 
0  13 
0  0 


3D  Warp  Issues  -Image  90  Degrees 


CD 

CVl 


E 


y">  g 

>*5 

= -8 

qj  f 

bO.s? 

o  1 

oi  i 


0 

D) 

C 

'(/) 

0 
C  O) 
0  CO 

>  E 

Se 

LU  Q. 


0  o 

C  -^3 
O  .0 

_>-"c0 
C  0  0 

°  ^-Q-o 

OJC'C  0 
C  0  0 

c 

0 

■4— > 

c 

o  0  E 


;=  >  o 

0  ~Q) 


0 


r~0 


^  0)0 
°  c  o 
0£  0 
o 


0 

Z5 


0 


_  05  0 

(oBd 


o 


0 

c 

o 

o 


^  E  2  s 

^S>38 

O)-—  (/)  "O 

3  £  0  0  5 


>  o 
0  iz 
=5  0 

¥jj 

o  0 
0  ^ 
+-  0 

0  c 
•  ■■  ■-  ■  — 

fl 

I  0 


c  o 

+=  0 
0  0 

o  £ 
V  D) 

g-8' 

oo 

0 


0 

E 

£~o 

0  (rt 
0  — 


o  o 
0 


0 

ZJ 

■Q 


ZJ 

o 

o 

0 

c 


0.2 

E  o 
o  0 

-I—*  -4— » 

ZJ  0 
0  "O 


El 

Zs 

£ 

>*§ 

C  S 

<U  s 

2  i 

it 


e- 


D) 

O 

O 

<D 

CC 

ro 

o 

(C 

LI. 

Q 

CO 

Q 

CM 


aj 
-*— > 

c 

o 

L_ 
H — 

co 

CO 

0 

c 

CD 

c 

0 


0) 

o 

o 

0 

0 

I? 

0  0 


O  Q) 
0 
E 
E 


8  0 

O)  — 

C  0 

E 
o 


CO 

X 

0 


D 

0  0 
CO  0 
=5  _Q 


0 

0 

E 

1  i 

£  > 


0 

"O 


0 


(/) 

0 

0 

D) 

0 

■o 

LO 


c 

o 

2  o 

O  05 

S_  | 

—  in 
0 

E 

c 

E 


0 

c 


_o 

'-4— » 
0 


0 

0) 

>* 


0  s_ 

.>  0 
-4— »  -4— » 

O  0 
0  0 
5= 


0 

0 


■a 

0 

c 

E 

i_ 

0 


0 
H — 

0 

3 

CT 

‘c 


0  O 


D 

□ 


0 


O 

0 

O 

Q. 

Q. 

0 

“O 

0 

0 

0 


0 

0 


0 

0 

0 

O 

Q_ 

O 

Cl 

0 


CD 


c 

o 

i  « 

>  0 

^  °- 

0  0 


0 

O 

C 

0 

E 


CD 

O 

O 

0 


O  — 
T-  0 
0  'O 
Q_  0 


CD 


0 
> 

O  -- 

q.£ 

E  o 

—  t 
O  0 
I—  CL 


0 

O 

0 

CD 

C 


0 
0  P 


O 

t 

0 

Q. 


■o 

c 

_0 
■4— » 

C 

'o 

Q_ 

73 

c 

0 

0 


O 

o 

■4— * 

0 

"0 

'o 

0 
H — 

c 

o 

73 

0 

0 

0 

_Q 

CD 

C 

X 

0 

73 

c 


CL 

0 
-4— » 

CO 

□ 


o 

0 

_Q 

0 

0 

0 

.a 

iS  0 


0 

■o 


CL 
0 
0  O 
Jr  o 

■£  0 

o  0 
°  co 

o5  0 

O  n 

C0  0 

o 


0 
CL*— 
=3  73 

O  § 

O  73 

^  0 
>  0 

0  Q. 
—  0 


<:  .2 


0 

73 


73 

0 


0 

0 

O 

C 


c 

o 


0 

E 


®  0  ~ 

E 


0  CD 
3  C 

g  S 

^  o 
-2  0 
<  E 


CM 


0 


.  o 

0  0 


CM 


0 


„  o 


£  ^  Ef 


o 

0 

0 


73 

c 

o 

CL 

0 

0 

i_ 

i_ 

O 

o 

£ 

0 

> 

o 

0 

0 


0.2 

>-° 

1  2 

O  CD 

o  0 
0-73 

0  LO 

S  2fr 
c 

—  0 
<0  0 

2  fe 

I  ® 

CL  CD 

O  £ 
O 

0 


0 


0 


O 


0  -i=i 


LO 

0 


73 

0 

_C 

o 

0 

E 

0  ^ 
.0  C 

73  .2 


0 


0 

E 

73 
C 
0  0 


0  0 


0  O 


zs 

o 


^  0 
0 

CD 


0 

•*—> 

o 
5  DC 
g>  73 


_  o 


c  _ 

CO  03 

l_  O 
^  0 


—  ^  C 


0 


CO 

o 
0 

LL 

0 

:F  • 


0  .2 

05 
CO 


0 


73 

0 

-*— < 

O 

0 


o 

0 


0 

c 

o 

o 


c 

o 
o.  0 

0  -0 


0 

E 

0 

0 

i_ 

CD 

0 

73 

O 

CO 

0 

0 


C 

0 

> 


8-  CD 
CO  • 
□ 


0  CL 
0  J= 

o  ^ 
c  ^ 


CD 

c 

o 

0 

E 


c 

0 

CD 

C 


0 


0 

73 

O 


Q 

CO 

CO 

Q. 

0 
-4— » 

CO 


Use  the  constructed  3D  model  (found  in  the  probe)  to  rotate  the  face  to  the 
nearest  major  bin  (which  is  found  every  45  degrees).  Once  there,  match  directly 
to  that  bin  (i.e.  45  to  45)  and  fuse  the  results  with  Step  2 
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Objective  #2  -  Met  Successfully 
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Note:  For  accurate  surveillance  recognition,  our  modules  require  at 
least  40  pixels  between  the  eyes 

Objective  #3  -  Met  Successfully 
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Remote  /  Alternative  Facial  Database  functionality  provided  through 
MySQL  connectivity 
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All  Objectives  Successfully  Met! 
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